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Device for reading and/or writing of a disc 



PCT/IB2003/004575 



The invention relates to a device for reading and/or writing of a disc, which 
device is provided with at least one shaft extending along a centerline and a carrier which is 
displaceable over said shaft and is provided with at least one actuator, said actuator being 
electrically connected to a control device. 

5 

Such a device known from American patent application US-Al -2002/0021 63 1 
is suitable for use in a Compact Disc (CD) or Digital Video Disc (DVD), whereby optical 
discs can be read and/or written. For this purpose, a lens is controlled by the actuator such 

10 fliat a laser beam can be radially corrected by means of the lens and can be focused, so that 
the laser beam is positioned in a desired location of the disc, and the disc as a result can be 
read and/or written. The actuator is controlled by a control device. To keep the weight of the 
earner as low as possible, the control device will usually be arranged in the solid world. The 
control device arranged in the soUd world is electrically connected to the actuator. 

15 A disadvantage of such a known device is that the electrical connection 

between the actuator and the control device located in the soUd world is achieved by means 
of a cable connection, which cable connection occupies comparatively much space. A further 
disadvantage of a cable connection between the control device and the actuator is that the 
cable connection may intercept the laser beam. 

20 

It is an object of the present invention to provide a device in which the 
actuator is electrically connected to the control device in a simple maimer. 

This object is achieved in the device according to the invention in that the 
25 actuator is electrically connected to the control device by means of said shaft. 

The shaft of the device according to the present invention thus has a dual 
function: firstly, the shaft serves as a mechanical guide for the earner that is displaceable 
over the shaft, and secondly, the shaft provides an electrical conduction between the actuator 
situated on the carrier and the control device in the solid world. An advantage of this is that 
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the electrical connection between the actuator and the control device occupies substantially 
no additional space and cannot cause any intercq}tion of the laser beam. 

An embodiment of the device according to the invention is characterized in 
that the carrier is displaceably supported with respect to the shaft by means of at least one 
5 bearing, while the actuator is connected to the shaft with electrical conduction via said 
bearing. 

The bearing provides both a good mechanical guide and a good electrical 

conduction. 

An alternative embodiment of the device according to the invention is 
1 0 characterized in that the bearing is connected to the shaft widi electrical conduction under 
spring force. 

An advantage of such an embodiment is that the bearing can slide over the 
shaft with comparatively low Motion, while at the same time the bearing makes electrical 
contact with the shaft in a simple manner. 
15 A yet further embodiment of the device according to the invention is 

characterized in that the actuator is connected to the shaft with electrical conduction through 
the carrier. 

The connection between the shaft and the actuator can also be realized without 
loose cables in this manner. 
20 A further embodiment of the device according to the invention is characterized 

in that the shaft comprises at least two shaft segments which are electrically separated from 
one another. 

Such an embodiment has the advantage that a different control signal can be 
sent from the control device to the actuator through each shaft segment, 
25 A still further embodiment of the device according to the invention is 

characterized in that the bearing comprises at least two bearing segments which are 
electrically separated from one another, each electrically conductive bearing segment of the 
bearing being in contact with an associated shaft segment of the shaft. 

An advantage of such an embodiment is that such a construction of the bearing 
30 corresponding to that of the shaft achieves an electrical contact between the control device 
and the actuator in which the difG^nt control signals can be passed on in a simple manner. 

A yet different embodiment of the device according to the invention is 
characterized in that the bearing segments and shaft segments extend parallel to the 
centerline. 
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Such an embodiment has the advantage that a good electrical connection is 
safeguarded over the full length of the shaft in a simple manner. 

A yet furthCT embodiment of the device according to the invention is 
characterized in that a lens can be positioned by means of the actuator. 
5 The lens can be accurately positioned by means of the electrical connection via 

the shaft between the control device and the actuator. 

The invention will be explained in more detail by way of example with 
1 0 reference to the acconq)anying drawings, in which: 

Fig. 1 is a perspective view fipom above of a device according to die invention, 

and 

Fig. 2 is a cross-sectional view on an enlarged scale of a guide el^ient and a 
bearing of the device shown in Fig. 1. 

15 

Corresponding components have been given the same reference numerals in 

the Figures. 

Fig. 1 shows a device 1 according to the present invention which is suitable for 
20 reading and/or writing of, for example, an optical disc (not shown), such as a Compact Disc 
(CD) or Digital Video Disc (DVD). The device 1 is provided with two shafts 2, 3 which are 
mutually parallel. The shafts 2, 3 are each provided with two shaft segments 4, 5 and 6, 7, ' 
respectively, which extend parallel to the centerhne of the shaft 2, 3. The shaft segments 4, 5 
and 6, 7 are separated by respective insulation layers 8, 9 which extend over the fuU lengths 
25 of the shafts. A carrier 10 is supported between the shafts 2, 3 by three bearings 1 1, 12, 13, 
such that the three bearings 1 1, 12, 13 have a sufBcient mechanical stability and experience 
as little friction as possible during the mechanical displacement over the shafts 2» 3. An 
actuator 14 capable of controlling a lens 15 in and opposed to directions indicated by arrows 
X, Y, and Z is present on the carrier 10. The electrical connection between the actuator 14 
30 and respective shaft segments 4, 5 and 6, 7 is achieved through the electrically conductive 
bearings 1 1, 13, as will be explained in more detail with reference to Fig. 2. A control device 
16 is connected to the actuator 14 situated on the carrier 10 via two electrical circuits 16» 18. 
The electrical circuits 17, 18 extend from the control device 16 through the respective shaft 
segments 4, 5 and 6, 7 and the electrically conductive bearings 1 1 and 13 via the carrier 10 to 
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the actuator 14. A signal can be sent to the actuator 14 through each of the electrical circuits 
17 and 18. 

A connecting rod 19 is situated between two bearings 11,12 provided on the 
shaft 2, which rod is connected to a drive means 20 by which the carrier 10 can be displaced 
S in and opposed to the direction indicated by arrow X. 

Fig. 2 is an enlarged cross-section of the shaft 2 and the bearing 11 of the 
device 1. The bearing 1 1 is provided with two electrically conductive bearing segments 25, 
26 which are mutually separated by an insulating layer 27. The electrically conductive 
bearing segments 25, 26 are coimected to the shaft 2 with electrical conduction via springs 

10 28, 29, 30, 31 and sliding contact plates 32, 33. 

The operation of the device 1 will now be briefly e3q)lained. If a disc 
extmding parallel to the shafts 2, 3 is to be read and/or written, a laser beam 35 must be 
accurately aimed at the disc. To achieve a comparatively large displacement of the carrier 10 
and the actuator 14 and lens 15 situated thereon with respect to the disc, the carrier 10 is 

15 displaced by the drive means 20 in and opposed to the direction indicated by arrow X over 
the shafts 2, 3. The lens 15 is displaced relative to the carrier 10 by the actuator 14 to achieve 
a comparatively small displacement necessary for a focusing and radial positioning of a laser 
beam 35 originating from a laser (not shown). The actuator 14 is controlled by the control 
device 16 for this purpose. A radial displacement of the lens 15 in and opposed to the 

20 direction indicated by arrow X is controlled via the electrical circuit 17, and focusing of the 
lens 15 in and opposed to the direction indicated by arrow Z is controlled via the electrical 
circuit 18. Corrections in the Y-direction take place through rotation of the disc to be read or 
written. 

It is possible to have more than one signal pass through the shafts 2, 3 in that 
25 the shaft is subdivided into a plurality of shaft segments obtained by means of a plurality of 
insulation layers. The bearing should then be adapted accordingly. 

Carbon brushes may alternatively be used as sUding contact surfaces for the 
electrical conduction between the contact faces of the electrical bearing and the shaft. 



